We introduce and study a new system of nonlinear variational inclusions involving a combination of A-Monotone operators and relaxed cocoercive mappings. By using the resolvent technique of the A-monotone operators, we prove the existence and uniqueness of solution and the convergence of a new multistep iterative algorithm for this system of variational inclusions. The results in this paper unify, extend, and improve some known results in literature.
Introduction
Recently, Fang and Huang 1 introduced a new class of H-monotone mappings in the context of solving a system of variational inclusions involving a combianation of Hmonotone and strongly monotone mappings based on the resolvent operator techniques. The notion of the H-monotonicity has revitalized the theory of maximal monotone mappings in several directions, especially in the domain of applications. Verma 2 introduced the notion of A-monotone mappings and its applications to the solvability of a system of variational inclusions involving a combination of A-monotone and strongly monotone mappings. As Verma point out "the class of A-monotone mappings generalizes H-monotone mappings. On the top of that, A-monotonicity originates from hemivariational inequalities, and emerges as a major contributor to the solvability of nonlinear variational problems on nonconvex settings." and as a matter of fact, some nice examples on A-monotone or generalized maximal monotone mappings can be found in Naniewicz and Panagiotopoulos 3 and Verma 4 . Hemivariational inequalities-initiated and developed by Panagiotopoulos 5 -are connected with nonconvex energy functions and turned out to be useful tools proving the existence of solutions of nonconvex constrained problems. It is worthy noting that
Preliminaries
We suppose that H is a real Hilbert space with norm and inner product denoted by · and ·, · , respectively, 2 H denotes the family of all the nonempty subsets of H. 
ii strictly monotone if T is monotone and
iii γ-strongly monotone if there exists a constant γ > 0 such that
iv s-Lipschitz continuous if there exists a constant s > 0 such that
v r-strongly monotone with respect to A if there exists a constant γ > 0 such that
Definition 2.4 see 2 . Let A : H → H be a γ-strongly monotone operator and let M :
We also need the following result obtained by Verma 2 .
Lemma 2.5. Let A : H → H be a γ-strongly monotone operator and let
One needs the following new notions. 
ii N 1 is said to be monotone with respect to A 1 in the first argument if
iii N 1 is said to be β-strongly monotone with respect to A 1 in the first argument if there exists a constant β > 0 such that
iv N 1 is said to be γ-cocoercive with respect to A 1 in the first argument if there exists a constant γ > 0 such that
, ∀x 1 , y 1 ∈ H 1 , x j ∈ H j j 2, 3, . . . , p ; 2.13 v N 1 is said to be γ-relaxed cocoercive with respect to A 1 in the first argument if there exists a constant γ > 0 such that
, ∀x 1 , y 1 ∈ H 1 , x j ∈ H j j 2, 3, . . . , p ; 2.14 vi N 1 is said to be γ, r -relaxed cocoercive with respect to A 1 in the first argument if there exists a constant γ > 0 such that
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In a similar way, we can define the Lipschitz continuity and the strong monotonicity monotonicity , relaxed cocoercivity cocoercivity of N i : the ith argument i 2, 3, . . . , p .
A System of Set-Valued Variational Inclusions
In this section, we will introduce a new system of nonlinear 
Existence of Solutions and Convergence of an Iterative Algorithm
In this section, we will prove existence and uniqueness of solution for 3.1 . For our main results, we give a characterization of the solution of 3.1 as follows. 
. . . ,
4.3
Then, 3.1 admits a unique solution.
Proof. 
4.6
For i 1, 2, . . . , p, since F i is l ij -Lipschitz continuous in the jth arguments j ∈ Γ, j / i , we have 
